Discussion:
A 31 year-old woman presented type 2 diabetes. Her weight was 80 kg for 1.58m (BMI=32 kg/m²). A treatment by liraglutide was initiated at 1.2 mg per day, percutaneously. A regular follow-up was performed with the recording of weight, HbA1c, iron and lipid status. Liver function was regularly assessed by liver enzymes dosage and a FIBROMAX® score establishment.
The spectaculary results obtained led to initiate an observational and prospective study in other patients whose diabetes was thought to require liraglutide, and for whom the same protocol of clinical and biological follow-up was applied. Then 11 type 2 adult diabetic patients including this woman were included. Data were compiled before and after one year of treatment by liraglutide. For statistical analyses a wilcoxon matched-pairs signed rank test was used ; p<0,05 was considered significant. Statistical analyses were performed with GraphPad Prism® software.
For the 31 year-old woman, and before liraglutide initiation, HbA1c was 8.6%, ASAT 45IU/L, ALAT 58 IU/L, GGT 174IU/L. After only 3 months HbA1c dropped to 6.5%, ASAT 42IU, ALAT 52IU, GGT 92IU/L, as her weight was still 79.4 kg. At 1 year the results were: HbA1c 6.7%, ASAT 17 IU/L, ALAT 18 IU/L and GGT 26 IU/L. Triglycerides level decreased from 2.63 to 0.8 mmol/L. The FIBROMAX score indicated initially an important SH, which greatly improved at one year (Steatotest=1 vs 3, Nashtest=1 vs 2, Actitest=0 vs 1 to 2), while her weight was 74kg.
Some data suggest a favorable effect of Glucagon-Like Peptide-1 (GLP-1) on steato-hepatitis (SH) in type 2 diabetes. We report here a case of improvement of SH in a patient treated by liraglutide, suspected to be independent of weight loss.
The FIBROMAX® score is designed to assess the degree of liver fibrosis, activity, steatosis and SH associated with chronic liver diseases like C hepatitis or metabolic diseases.
Beneficial effects of GLP-1 analogs on SH are documented in some animal models for few years. Ding (1) showed that exendin-4 improved SH in Ob/Ob mouse, but in this study, rodents lost weight as well and results were not adjusted to weight loss. This author showed also that this GLP-1 analog could directly act on hepatocytes by activating the cAMP pathway, leading to a decrease of fatty acids synthesis, probably by beta-oxydation activation, and triglycerides storage inhibition in hepatocytes. Furthermore, an additional effect of exendin-4 in association with pioglitazone was demonstrated in the decrease of hepatic steatosis in diabetic patients as compared to a group of patients treated by pioglitazone alone (2) . A study performed in C57BL/6J mice showded similar results with liraglutide, which seemed to have protective effects on hepatic steatosis induced by a high fat and fructose diet (3). In man, Jendle suggested a reduction of hepatic steatosis with liraglutide at 1.8mg/day in type 2 diabetic patients by considering the liver to spleen attenuation measurement obtained by computed tomography (4) . However these values were not adjusted on weight loss.
The observation of our first patient suggested a beneficial role of liraglutide on SH. Proving that these results could be independent of weight loss was difficult. At 3 months Nashtest decreased to the value of 1, as her weight remained stable. This effect could be independent of weight loss as biological parameters including ASAT, ALAT and GGT improved at only 3 and 6 months while she did not loose weight yet. At one year the parameters of the FIBROMAX® score improved, liver enzymes were normalised, but the patient lost 6 kg by comparaison with first evaluation. The results obtained here in the group of diabetic patients were however non significant, probably in part because of the low number of patients included, and it is actually still difficult to answer clearly to this question. The patients included here could have a non-responder profile to liraglutide, as HbA1c did not decrease significantly at one year.
Results :

Introduction :
For the 11 patients, the values of the longitudinal follow-up containing FIBROMAX score, weight, HbA1c, ASAT, ALAT before and one year after treatment are mentionned in the figures below. The analyse of the different parameters of the FIBROMAX score showed a trend for a favorable effect of liraglutide in steatosis and non alcoolic steatohepatitis, but this tendency did not reach significance ( fig.1 ). Some patients did respond to the treatment, others did not, and some patients escaped very clearly. The 11 patients for whom the data could have been collected lost weight (median -4.8kg), and this was statistically significant (fig.2,  p=0 .0049). However some patients were non-responders in terms of glycaemia. A favorable trend for ASAT were also observed, but this was not statistically significant.
